V 7 

) Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 08-018419 
(43)Date of publication of application : 19.01.1996 



(51)lnt.CI. 




H03K 17/16 
H02M 1/08 
H02M 3/155 




(21 Application number 


06-146672 


(71)Applicant 


: MURATA MFG CO LTD 


(22)Date of filing : 


28.06.1994 


(72)lnventor : 


MORISHIMA YASUYUKI 








SANO NAOTO 



(54) SWITCHING ELEMENT DRIVING CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a switching element driving 
circuit for surely preventing a state in which two 
switching elements are simultaneously turned on. 
CONSTITUTION: This switching element driving circuit 1 - 
is provided with an oscillation circuit 2 for generating 
width-controlled control signals, an OR circuit 3 for J 
outputting first driving signals for driving one of the ffj| 
switching elements and an AND circuit 4 for outputting 
second driving signals for driving the other switching 
element. The first driving signals of the OR circuit 3 are 
generated by ORing the control signals of the oscillation 
circuit 2 and the second driving signals of the AND circuit 
4 and the second driving signals of the AND circuit 4 are 
generated by ANDing the control signals of the 
oscillation circuit 2 and the first driving signals of the OR circuit 3. 



LEGAL STATUS 

[Date of request for examination] 22.06. 1 999 

[Date of sending the examiner's decision of 03.04.2001 
rejection] 




http ://www 1 9.ipdl.iDO.go.ip/PAl/result/detail/main/wAAAGi a4c6D A4080 1 84 1 9P 1 .htm 1 /l 6/04 



] Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ipo.goJp/PAl/result/detaiVmain/wAAAQi 



1/16/04 



Page 1 of 1 



Clfl>B*WMW OP) 02) & [28 ffc & $g (A) (JJ)»Sirai«^B9»# 

4M¥8- 18419 



<$l>intCL' 




PI 




H0 3K 17/16 








H0 2M 1/0$ 


A 






3/J55 


M 








S 














(21>ai8»^ 


(MHZ6-J40672 


(71)|i!JSA 


00000623J 










wmmn 












<72)fg#fr 


«i 








































*tt#IR»»rfl 



(54) [3lH0«ft] X^^>*£-T^Gl!l3& 



(57) 



OR/ 



AND 



http://ww4.ipdl.ipo.go.ip/Tokujit^ 1/16/04 



Page 1 of 1 



i?e2»3ittBB<£'S i <Dig^m^i±^i2^^UBS(z:*jai 
m^mmn^tmB^Bfm^m i <0«sa«^4 

mm 2 ] mizmwmmmtmzz&izmmw&cim 

* * * « # 5 > y t HK b fc C 4 4 T * ttsftfll 

i e$ft> a * * > yttFiflftBB. 

[!g^3] DC-DC3^-«E)^'<?f>y3» 
cc|*9! o tc C 4 4 irm&m l R S*#M 2 g£ft 

**>*WHB*BB. 
[SW)ISIKtiSfl] 
[ 0 0 0 1 ] 

[*SLb<D«ffl£SM * 
BBKMl*. WZ.lt, DC-DCa>;WicflK»&n 

5 *>y**S^BKB**. 
[0 00 2] 

JE2 tttfj? & WE ?■ 3 ? <§W> DC-DCa^<-*© 
S*BH4H4fc*fo B4K*rt*t. llliDC-D 
C3»<-*. 1 2 MtfigfcAAsS. l3i*MOS^tf> 
P* + >*JlFET\ l4«#feS@K. Dll*K»y-* 

[0 00 3] DC-DC»>^*-*1 ltt, £3tKto* 
m 1 2«>**BE«fe»BB ! 4«BM*«MBl/fc 
P # + >* A F E T 1 3 £ -j r AHift.ft*aE«:i^ 
feA,3SftU P?*>**FET1 3©*>, 
ft* MM? & C 4 K * *J «E * £ r > 
BBk»r<tf:t-FDl, ^>***>*Ll, 

c l-cMtsnfcWBBtaor. 3. 3V7)ssv 

[0 00 4] C^J:^^DC-DCp>^-^ 1 It? 

cc. &m^t>m&<DK* kd i 

*)KN**>**FET 1 5&*«'r^*ft3Wli*S$n 

ftfiBSKI 4K&&U BSKifttcMK:, N? + >* 
iUFET ! 5«)KU-*>-V-AB«)^AQ2tP^ 



(2) 4SH¥8-184 19 

2 

*>*,'IF ET 1 3<PKi^>-y-*BG>>W*Q 1 
rcHWStfT. P**>**FET i 3 4N* + >*,«1 
FETl5#£EKA^;>?>yT£C4CCJ:9. N* 
*>*H>FETl5ttM«4l/r*K. *l/C. N* 
*>*;UFET 1 51*. *>*6K*l£<tf*C4*sin6 
V&Ztc&>> DC-DC»>^-*1 l^AS^x 
*<Kgf^C4^T'd^* 
[0005] 

[«»»«ftl/J: J >4f *PB1] UO'Ur^fS. ^cc 
10 ltP?t>**FET 1 3ao'N*i->^^FETl 5 

SlOn IMSCKcHBBb^A 0 , c^<^ 5» P 
^ + >*JUFET3 4N* + >*JIFET5^5*<H 
HWrcc, HBK*>**C4t?»»*-KK:jao, * 

[ 0 0 0 6 ] -efts**, 2-^(0 
[00 07] 

20 m®&m&TztciM>¥m ±m>mto*&xr&tt 

*Wfi^ 4 pii3BS«fRBBS<i[>9 2 O^^if 4 ^ 4 £ sKSIQ 

30 mzvm&vMm** t mmmmmwn \ <om>m 

•^4 ZtftWfnmM L,X±f&?Z Ctlc & 0 , 2o©a^ 

[ 0 0 0 8]* Lt\ «iteBI9fiiBB4fl£Sft&SBSS 
^^0SS?:^feC4^J:O, B$i3A^^^>yg 

[0009] $^c, DC-DC3>;<-^^^^^> 
l/fcC4«*a4**. 

40 [ 0 0 1 0 3 

[we] ±m>m^^fi^ minBH4iisffisi 

BI84n£SftlSSBSMI»:@SBB%^A:C4(CJ: 
[ 0 0 11] 

MUM] KT. *»^CD^^f ^>^^§gSl@§W> 
-*SS«4HiB«:W^t:R|W& 0 B 1 <0BBB^^ 



http://ww4jpdlJpo.goop/ticontentdbenipdl?NOOOO=21&N040(H 1/16/04 



Page 1 of 1 



(3) 



2#%&bri. z\mmR&t* 4«Bw»aB«:* 

[ 0 0 1 2 3 C ©J: 5 KfSs£$nfc* ^ ? * > ?JR?K 
ABBS ! t?tt. S«l«lBK3^»feSK2^^4$n 

$ nfcattSMI ^ A <tfib*? *»asBB4 g>« 

IWI^C«raMSfD!»*T4C4K:j:9. «ftft*B*ii] 



* !»BB4 3»WRBB2 OMjWt^A £BafBBB 3G>8 
A. ^*QSB3©8IMf4B, £tf&&@BIIg44>S 

[0 0 13] 
Ml] 





e 


C 


ft a 4 4 C 


C t A » B 


<E • ft 




& 


0 


0 


0 


0 




0 


1 


1 


n 


:{ 




! 


0 




0 


* 




1 






0 






3 


0 


1 


* 






» 


I 




6 






1 




I 


) 


X 




! 


I 


1 


) 


0 ! 



[0 0 14] :jwe t H5«:«l/feDC-DCa^<-* 
1 1 BBS 1 4 k**^ x^?> *S+8flB 
SB 1 0D»aiHBB3«>lfiA»i: DC - DC a 1 30 

1©P**>**FET1 3©*W««*kH/. ? 

?£?9BaBES 1 CM»»»BH4©{BA»i DC - 
DC3>'<-> 1 lfl>N* + >4AFET 1 h 

[0 0 1 5] B5«cSl/ft:DC-DC3W<-* l i 
It. P**>**FET 1 34N*+>**FET1 5 
P#*>**FET13tN?-t>*AF 
ET15iWffiK;U**>yy*Cfc«Cj:9. fttfe 
^'h*l*DC-DCa>;<--*4t/C*<. l/3W/ft 40 
#6. P**>*AFET i3 4N?*>*;l>FET 1 
5 HM*? CHttK * > l/C U 3 ^ 4 . jM. -7 
rtBAfltt^WSDy* C P * + >* A F E T 1 

3 4N* * >**F E T 1 5#HB«C*>T*^«S 
3fctCW< C 4#BHH4 ^> C^&o 

[00 1 63 SS^-iA^t-^W 
WR^SBttaB 1 4>ftSBB2 OftJWt^A % UfeflfliB 

§s3©§b«mi#b, aOT*fiaaa4©SBttii^c, at 

DC-DC^>m-^i 1©P*+>*^FET 
! 3©KU^> - V - AH©M AQ 1 , RtXN * * > 50 



**FET 1 5©KU-f >- v-XH©>*A>AQ2<&S> 

[00 17] A=B = C=Q©W»>&. t, B# 
A= 1. B=C = 0<C4£«4££4, ftR©#M 
#*lfflHI*A/Hl#cc«Ut:aiA«#3Wft 1 0 a AS 
&£§£f&C4^6, t> «f«X'B = A + C= lift 

*i/r, t, tt5T\ a=b= i, c=o©«*4 

ft*4, t . BMrC'C = A*B = 1 444. 
[ 0 0 1 8 } C ftKJ: tj . P* * >**F E T 1 3GV< 

a * q \\t , 1 1 ■#« Tigflg * b = i ^6nAis nr A 

>**F E T 1 5©^OU^Q2 t , ■SiS'CBBMI* 
C= 1^0*3 n*Ct«:<fc*3, ts »iSt?*?*6* 

[ 0 0 19 3 £K> x ^ ^ ^ > ^^fBKWsISS 1 A 
= B=C= lOSiftgtf^. t fc B#^;c. A= 0, B = C 

= i <o\mt& % t , t , e^r-c = a x b = o <t*c 
or, t ? H#£t:\ a= c = o , b = i 

ftO. tt BSA-CB-A + C-Otac*. 
[ 0 0 2 0 ] C frUCj: 0 . N * ^ >**F E T 1 5V»t 

)izQ2 \^ t P a#= re M^c = o itfitmz c 



http://ww4apdl.ipo.go.ip/ticontentdbenipdl?N0000=21&^ 1/16/04 



Page 1 of 1 



(4) 



fiB¥8-184 19 



l/C. P^*>*AFET13^»^01*>. t.Bl 

[0 02 i ] C©B2K*UfcP**>4A>FET! 3 
RtfN**>**FETl 5©;W**iOT*6fcafc4 
J:5K, M&Kttt* -t, H#=feTCB = 1, C = 0tC 
ttO. W - t ? B#=&tCB= 1 , C = CUCW*fc<D 
©. tftiCjiVC. P* + >*JlFET13atfN*t 
>**F E T 1 5tt t . - t , ttMUHKP t * - t,.B# 10 
^^HlS^^^r *K«t?B»tt3t < , P * + >4 Jl> 
F ET 1 3 Jl»Mft >**F E T 1 $imm&*>? 

[0 02 2] P?*>*n,FETl3atfN* 

*>**F et i 5©««m**a*i3nrifc*** * 
t?©* ^ ? 9 > y x e- k#m v*c±«c 

4*ss, *i'«tj -ts »i*aawt. -t».»Mw 

aWS<tt6l|£& P*+>*AFET1 3StfN** 
>**F E T 1 &3OTIvK*>?&f»fC&6. *C 20 

s&flgESS 4 ©|fc&©A*»± a&slf DBS 3 ©Hi 
[Sir 5 «W* 4 C <L t\ P?*>*,'UFET1 
3 RWN * * > * A F E T 1 5 <DSBSfI*«PJH 3 nr 

r 4c±#-c*4o 

[ 0 0 2 3]$ fc, C ©*W * * > ygH-BftBB 1 ti 
BKttiHt^mtt C £ *6$flt?lt&'C& > fir* * 

«*©DC-DCa>M-3r*jBl-C#4. fcfc. ±i* 
<D*tWlt?». MOS«FETt«ffll/raWl/to»* * 



: #£;£F E T4t, tt©£'©J: 5ft*-*?*:/ y**"C 
«><fc < , D C - DC a >;<- * WR6ttt*. 

[0024] 

[ &mo>$i& ) fcLbSSW! U ft: J: ^ tc . K**4 X 
*tc o , 2 o©f E l^m^^irh\mm < c 

4. *fc, BB«.SfcWtt«Ct^6S«r«B'CS, 



•y£*©H»;W*?>y 
UW** >yX7flMBB 

[Bfi©0edB»J] 

[Hi] *»woDSBfci*:4aW4 a ■/ ^ * > yjR^rtBft 
BBtiSf BBHt?*>4. 

m 2 ] B i ©*■* ? ^> yX?£MBH©&flNftB* 
1/ ft: £ ^ ^ * * - B"C*4 0 

[S3 ] m i o?;w ^ *s7m.*%mm&^mmz&% 

UD*fci*«€:SrBSSB^*4. 
[04 ] B8k y-/*- K*B*fe**<DDC - DCa > 
^- BKB*C^4, 

[B 5 1 B 1 ©DC - DC 3 ^ F 

«M0SBF E TKa^cKB^rBBat?*^. 
[@6] B5©DC-DC3W<->©ft«iaB*Sl# 



m\] 



[B2] 



2 



OR _, J 

O 



AND 



Q2 



OFF 



tl t-5 t3 tS « t7 t8 tatID 



httD://ww4ipdlj'DO.go.ip/ticontentdbenJpdl?N0000=21&N040(Hm 1/16/04 



Page 1 of 1 



(5} &ffi¥8 - ! 8 4 ! 9 

[@3] [04] 



3 5 J! 




http://ww4Jpdljpo.gojp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/NSA... 1/16/04 



Japanese Patent Application Publication No. 08-018419 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a switching element actuation circuit of synchronous system which switches two 
switching elements by turns An oscillator circuit which generates a control signal by which 
width-of-face control was carried out, and an OR circuit which outputs the 1st driving signal 
which drives one side of said switching element, An AMD circuit which outputs the 2nd driving 
signal which drives another side of said switching element, The 1st driving signal of a 
preparation and said OR circuit carries out OR operation of a control signal of said oscillator 
circuit, and the 2nd driving signal of said AND circuit, and generates them. By carrying out the 
AND operation of a control signal of said oscillator circuit, and the 1st driving signal of said 
alternation gate, and generating them, the 2nd driving signal of said AND circuit is a switching 
element actuation circuit characterized by preventing the condition that two switching elements 
turn on simultaneously. 

[Claim 2] A switching element actuation circuit according to claim 1 characterized by adjusting 
timing which said switching element switches by having prepared a delay circuit between said 
alternation gates and said AND circuits. 

[Claim 3] Claim 1 characterized by using it for a switching element of a DC-DC converter, and a 
switching element actuation circuit according to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the switching element actuation circuit used for 

a DC-DC converter, concerning a switching element actuation circuit. 

[0002] 

[Description of the Prior Art] DC power supply are considered as an input and the basic circuit 
of the DC-DC converter of the pressure-lowering chopper mold which outputs the stable direct 
current voltage is shown in drawing 4 . drawing 4 -- setting — 1 1 — a DC-DC converter and 12 — 
direct-current input power and 13 — in P channel FET of an MOS form, and 14, an inductance 
and CI show a capacitor and, as for an oscillator circuit and Dl, Rl shows a load, as for rectifier 
diode and LI. 

[0003] DC-DC converter 1 1 once changes the direct current voltage of the direct-current input 
power 12 into RF alternating voltage by P channel FET 13 which impressed the driving signal of 
an oscillator circuit 14, by controlling ON of P channel FET13, and an off time amount ratio, 
changes a voltage level and changes it into the direct current voltage of 3.3V thru/or 5V through 
the smoothing circuit which consisted of rectifier diode Dl, an inductance LI, and a capacitor CI 
eventually. 

[0004] It is necessary to make power loss small for power-saving of the device used, and in such 
DC-DC converter 1 1, as shown in drawing 5 as the remedy, the method of using the N channel 
FET 15 instead of the rectifier diode Dl with comparatively big power loss is proposed. In this 
case, as it connects with an oscillator circuit 14 and the gate of the N channel FET 15 is shown in 
drawing 6 , when the pulse Q2 between the drain- sources of the N channel FET 15 is 
synchronized with the pulse Ql between the drain-sources of P channel FET 13 and P channel 
FET 13 and the N channel FET 15 switch by turns, the N channel FET 15 works as a rectifier. 
And since the N channel FET 1 5 can make on resistance low, the power loss of DC-DC 
converter 1 1 is greatly improvable. 
[0005] 

[Problem(s) to be Solved by the Invention] however ~ before [ after a driving signal is actually 
impressed to P channel FET 13 and the N channel FET 15 ] switching - several 10 ~ there was 
delay of an about [ n second ], it became ground mode by turning on simultaneously, without P 
channel FET3 and the N channel FET 5 synchronizing well by this variation, and there was a 
possibility that power loss may increase on the contrary. 

[0006] So, the main object of this invention is offering the switching element actuation circuit 
which prevents certainly the condition two switching elements 1 turning on simultaneously. 
[0007] 

[Means for Solving the Problem] In a switching element actuation circuit of synchronous system 
with which this invention switches two switching elements by turns in order to attain the above- 
mentioned object An oscillator circuit which generates a control signal by which width-of-face 
control was carried out, and an OR circuit which outputs the 1st driving signal which drives one 
side of said switching element, An AND circuit which outputs the 2nd driving signal which 
drives another side of said switching element, The 1st driving signal of a preparation and said 
OR circuit carries out OR operation of a control signal of said oscillator circuit, and the 2nd 
driving signal of said AND circuit, and generates them. It is characterized by the 2nd driving 
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signal of said AND circuit preventing the condition that two switching elements turn on 

simultaneously by carrying out the AND operation of a control signal of said oscillator circuit, 

and the 1st driving signal of said alternation gate, and generating them. 

[0008] And it is characterized by adjusting timing which said switching element switches by 

having prepared a delay circuit between said alternation gates and said AND circuits. 

[0009] Moreover, it is characterized by using it for a switching element of a DC-DC converter. 

[0010] 

[Function] According to the above-mentioned configuration, two switching elements can prevent 
the condition of turning on simultaneously, by combining an alternation gate and an AND circuit. 
Moreover, the timing which a switching element switches can be adjusted by having prepared 
the delay circuit between the alternation gate and said AND circuit. 
[0011] 

[Example] Hereafter, one example of the switching element actuation circuit of this invention is 
explained using a drawing. In the circuit diagram of drawing 1 , in the switching element 
actuation circuit of the synchronous system with which 1 switches two switching elements (not 
shown) by turns, and 2, an oscillator circuit and 3 show an OR circuit and 4 shows an AND 
circuit. One input section is connected with an oscillator circuit 2, the input section of another 
side is connected with the output section of AND circuit 4, and, as for OR circuit 3, the output 
section is connected with one switching element. One input section is connected with an 
oscillator circuit 2, the input section of another side is connected with the output section of an 
alternation gate 3, and, as for AND circuit 4, the output section is connected with the switching 
element of another side. 

[0012] Thus, in the constituted switching element actuation circuit 1, when OR circuit 3 carries 
out OR operation of the control signal A which is generated from an oscillator circuit 2 and by 
which width-of-face control was carried out, and the driving signal C of AND circuit 4 
mentioned later, a driving signal B is outputted and one switching element is driven. Moreover, 
when AND circuit 4 carries out the AND operation of the control signal A of an oscillator circuit 
2, and the driving signal B of OR circuit 3, a driving signal C is outputted and the switching 
element of another side is driven. According to the combination of such a logical circuit, the 
control signal A of an oscillator circuit 2, the driving signal B of OR circuit 3, and the driving 
signal C of AND circuit 4 As shown in the table of truth value of a table 1 , when a control signal 
A is 0, both the driving signal B and the driving signal C are set to 0, when a control signal A is 
1, both the driving signal B and the driving signal C are set to 1, and it becomes possible to 
synchronize two switching elements thoroughly logically. 
[0013] 
[A table 1] 

[0014] Next, actual switching at the time of changing into the dispatch circuit 14 of DC-DC 
converter 1 1 shown in drawing 5 , connecting the gate of P channel FET13 of DC-DC converter 
1 1 with the output section of the alternation gate 3 of the switching element actuation circuit 1 , 
and connecting the gate of the N channel FET 15 of DC-DC converter 1 1 with the output section 
of AND circuit 4 of the switching element actuation circuit 1 is explained. 
[0015] DC-DC converter 1 1 shown in drawing 5 works as a small DC-DC converter of power 
loss, when P channel FET 13 and the N channel FET 15 are synchronized and P channel FET13 
and the N channel FET 15 switch by turns. However, after P channel FET 13 and the N channel 
FET 15 turn on simultaneously, without synchronizing well, since power loss increases on the 
contrary, it has been a technical problem to prevent certainly the condition that P channel FET 13 
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and the N channel FET 1 5 turn on simultaneously. 

[0016] Each wave of the pulse Ql between the drain-sources of P channel FET13 of DC-DC 
converter 1 1 and the pulse Q2 between the drain-sources of the N channel FET 1 5 is shown in 
timing diagram drawing of drawing 2 at the control signal A, the driving signal B of an 
alternation gate 3 and the driving signal C of AND circuit 4, and list of an oscillator circuit 2 of 
the switching element actuation circuit 1 . 

[0017] First, the condition of A=B=C=0 to tl When it will be in the condition of A= 1 and 
B=C=0 at the event, a actual semiconductor logical circuit is t2 since an output signal carries out 
several lOn second grade delay to an input signal. It is set to B=A+C=1 at the event. And t2 It is 
t3 when it will be in the condition of A=B=1 and C= 0 at the event. It is set to C=AxB=l at the 
event. 

[0018] Thereby, the pulse Ql of P channel FET 13 is t2. t4 since there is delay for about dozens 
of nanoseconds after a driving signal is impressed also before switching although a driving signal 
B= 1 is impressed and being switched at the event It switches off from ON at the event. And the 
pulse Q2 of the N channel FET 15 is also t3. By impressing a driving signal C= 1 at the event, it 
is t5. It switches to ON from OFF at the event. 

[0019] Next, the switching element actuation circuit 1 is the condition of A=B=C=1 to t6. It is t7 
when it will be in the condition of A= 0 and B=C=1 at the event. It is set to C=AxB=0 at the 
event. And t7 At the event, it will be in the condition of A=C=0 and B= 1 , and is t8. It is set to 
B=A+C=0 at the event. 

[0020] Thereby, the pulse Q2 of the N channel FET 15 is t7. By impressing a driving signal C= 0 
at the event, it is t9. It switches off from ON at the event. And the pulse Ql of P channel FET13 
is also t8. By impressing a driving signal B= 0 at the event, it switches to ON from OFF at the 
tlO event. 

[0021] So that switching of the P channel FET 13 and the N channel FET 15 which were shown 
in this drawing 2 may show actual — t2-t3 an event — between — it is — B= 1 and C= 0 — 
becoming — t6-t7 an event — between — it is — B= — by it, although set to 1 and C= 0 P channel 
FET1 3 and the N channel FET 15 — t4-t5 an event — between — and — t — nine - 1 — ten — an 
event — between — it is — simultaneous — turning off — only — a problem — there is nothing — P 

— a channel - FET - 13 - and — N a channel - FET - 15 - simultaneous - turning on — a 
condition - becoming — things - there is nothing . 

[0022] However, when switching speed after the driving signal of P channel FET 13 and the N 
channel FET 15 is impressed until it switches differs t2-t4 an event — between and t7-t9 an event 

— between — long — becoming — a case — or — t — 3 t5 an event between — and — t — 

eight t — ten — < — /— SUB — > — an event — between — short — becoming — a case — P — 

a channel - FET - 13 — and — N — a channel — FET - 15 — simultaneous — turning on - a So, 
in such a case, as shown in drawing 3 , the variation in a time delay after the driving signal of P 
channel FET13 and the N channel FET 15 is impressed until it switches can be adjusted by 
forming a delay circuit 5 between the input section of another side of OR circuit 3, and the 
output section of AND circuit 4, and between the input section of another side of AND circuit 4, 
and the output section of OR circuit 3. 

[0023] Moreover, from circuitry being easy, this switching element actuation circuit 1 can be 
cheap, and can be manufactured, and the efficient DC-DC converter in which synchronous 
switching of a positive switching element is possible can be realized by low cost. In addition, in 
the above-mentioned example, although explained using the MOS FET, a switching element like 
other throats is sufficient as a junction type FET etc., and a field of the invention does not restrict 
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it to a DC-DC converter. 
[0024] 

[Effect of the Invention] As explained above, according to the switching element actuation 
circuit concerning this invention, with the combination of a logical circuit, the condition that two 
FET turns on simultaneously can be prevented and the timing which said switching element 
switches can be adjusted by having added the delay circuit. Moreover, from an easy thing, 
circuitry is cheap, and can manufacture, and synchronous switching of a positive switching 
element of it becomes possible by low cost. Furthermore, there is an effect which makes power 
loss of a DC-DC converter small by using the switching element actuation circuit concerned for 
a DC-DC converter. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the switching element actuation circuit used for 
a DC-DC converter, concerning a switching element actuation circuit. 
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PRIOR ART 



[Description of the Prior Art] DC power supply are considered as an input and the basic circuit 
of the DC-DC converter of the pressure-lowering chopper mold which outputs the stable direct 
current voltage is shown in drawing 4 . drawing 4 - setting — 1 1 — a DC-DC converter and 12 — 
direct-current input power and 13 - in P channel FET of an MOS form, and 14, an inductance 
and CI show a capacitor and, as for an oscillator circuit and Dl, Rl shows a load, as for rectifier 
diode and LI. 

[0003] DC-DC converter 1 1 once changes the direct current voltage of the direct-current input 
power 12 into RF alternating voltage by P channel FET 13 which impressed the driving signal of 
an oscillator circuit 14, by controlling ON of P channel FET13, and an off time amount ratio, 
changes a voltage level and changes it into the direct current voltage of 3.3V thru/or 5V through 
the smoothing circuit which consisted of rectifier diode Dl, an inductance LI, and a capacitor CI 
eventually. 

[0004] It is necessary to make power loss small for power-saving of the device used, and in such 
DC-DC converter 1 1, as shown in drawing 5 as the remedy, the method of using the N channel 
FET 15 instead of the rectifier diode Dl with comparatively big power loss is proposed. In this 
case, as it connects with an oscillator circuit 14 and the gate of the N channel FET 15 is shown in 
drawing 6 , when the pulse Q2 between the drain-sources of the N channel FET 15 is 
synchronized with the pulse Ql between the drain-sources of P channel FET 13 and P channel 
FET 13 and the N channel FET 15 switch by turns, the N channel FET 15 works as a rectifier. 
And since the N channel FET 1 5 can make on resistance low, the power loss of DC-DC 
converter 1 1 is greatly improvable. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to the switching element actuation 
circuit concerning this invention, with the combination of a logical circuit, the condition that two 
FET turns on simultaneously can be prevented and the timing which said switching element 
switches can be adjusted by having added the delay circuit. Moreover, from an easy thing, 
circuitry is cheap, and can manufacture, and synchronous switching of a positive switching 
element of it becomes possible by low cost. Furthermore, there is an effect which makes power 
loss of a DC-DC converter small by using the switching element actuation circuit concerned for 
a DC-DC converter. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however — before [ after a driving signal is actually 
impressed to P channel FET13 and the N channel FET 15 ] switching — several 10 — there was 
delay of an about [ n second ], it became ground mode by turning on simultaneously, without P 
channel FET3 and the N channel FET 5 synchronizing well by this variation, and there was a 
possibility that power loss may increase on the contrary. 

[0006] So, the main object of this invention is offering the switching element actuation circuit 
which prevents certainly the condition two switching elements' turning on simultaneously. 
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MEANS 



[Means for Solving the Problem] In a switching element actuation circuit of synchronous system 
with which this invention switches two switching elements by turns in order to attain the above- 
mentioned object An oscillator circuit which generates a control signal by which width-of-face 
control was carried out, and an OR circuit which outputs the 1st driving signal which drives one 
side of said switching element, An AND circuit which outputs the 2nd driving signal which 
drives another side of said switching element, The 1st driving signal of a preparation and said 
OR circuit carries out OR operation of a control signal of said oscillator circuit, and the 2nd 
driving signal of said AND circuit, and generates them. It is characterized by the 2nd driving 
signal of said AND circuit preventing the condition that two switching elements turn on 
simultaneously by carrying out the AND operation of a control signal of said oscillator circuit, 
and the 1st driving signal of said alternation gate, and generating them. 
[0008] And it is characterized by adjusting timing which said switching element switches by 
having prepared a delay circuit between said alternation gates and said AND circuits. 
[0009] Moreover, it is characterized by using it for a switching element of a DC-DC converter. 
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OPERATION 



[Function] According to the above-mentioned configuration, two switching elements can prevent 
the condition of turning on simultaneously, by combining an alternation gate and an AND circuit. 
Moreover, the timing which a switching element switches can be adjusted by having prepared 
the delay circuit between the alternation gate and said AND circuit. 
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EXAMPLE 



[Example] Hereafter, one example of the switching element actuation circuit of this invention is 
explained using a drawing. In the circuit diagram of drawing 1 , in the switching element 
actuation circuit of the synchronous system with which 1 switches two switching elements (not 
shown) by turns, and 2, an oscillator circuit and 3 show an OR circuit and 4 shows an AND 
circuit. One input section is connected with an oscillator circuit 2, the input section of another 
side is connected with the output section of AND circuit 4, and, as for OR circuit 3, the output 
section is connected with one switching element. One input section is connected with an 
oscillator circuit 2, the input section of another side is connected with the output section of an 
alternation gate 3, and, as for AND circuit 4, the output section is connected with the switching 
element of another side. 

[0012] Thus, in the constituted switching element actuation circuit 1, when OR circuit 3 carries 
out OR operation of the control signal A which is generated from an oscillator circuit 2 and by 
which width-of-face control was carried out, and the driving signal C of AND circuit 4 
mentioned later, a driving signal B is outputted and one switching element is driven. Moreover, 
when AND circuit 4 carries out the AND operation of the control signal A of an oscillator circuit 
2, and the driving signal B of OR circuit 3, a driving signal C is outputted and the switching 
element of another side is driven. According to the combination of such a logical circuit, the 
control signal A of an oscillator circuit 2, the driving signal B of OR circuit 3, and the driving 
signal C of AND circuit 4 As shown in the table of truth value of a table 1 , when a control signal 
A is 0, both the driving signal B and the driving signal C are set to 0, when a control signal A is 
1, both the driving signal B and the driving signal C are set to 1, and it becomes possible to 
synchronize two switching elements thoroughly logically. 
[0013] 
[A table 1] 

[0014] Next, actual switching at the time of changing into the dispatch circuit 14 of DC-DC 
converter 1 1 shown in drawing 5 , connecting the gate of P channel FET13 of DC-DC converter 
1 1 with the output section of the alternation gate 3 of the switching element actuation circuit 1, 
and connecting the gate of the N channel FET 1 5 of DC-DC converter 1 1 with the output section 
of AND circuit 4 of the switching element actuation circuit 1 is explained. 
[0015] DC-DC converter 1 1 shown in drawing 5 works as a small DC-DC converter of power 
loss, when P channel FET 13 and the N channel FET 15 are synchronized and P channel FET 13 
and the N channel FET 1 5 switch by turns. However, after P channel FET1 3 and the N channel 
FET 15 turn on simultaneously, without synchronizing well, since power loss increases on the 
contrary, it has been a technical problem to prevent certainly the condition that P channel FET13 
and the N channel FET 1 5 turn on simultaneously. 

[0016] Each wave of the pulse Ql between the drain- sources of P channel FET 13 of DC-DC 
converter 1 1 and the pulse Q2 between the drain-sources of the N channel FET 15 is shown in 
timing diagram drawing of drawing 2 at the control signal A, the driving signal B of an 
alternation gate 3 and the driving signal C of AND circuit 4, and list of an oscillator circuit 2 of 
the switching element actuation circuit 1 . 

[0017] First, the condition of A=B=C=0 to tl When it will be in the condition of A= 1 and 
B=C=0 at the event, a actual semiconductor logical circuit is t2 since an output signal carries out 
several lOn second grade delay to an input signal. It is set to B=A+C=1 at the event. And t2 It is 
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t3 when it will be in the condition of A=B=1 and C= 0 at the event. It is set to C=AxB=l at the 
event. 

[0018] Thereby, the pulse Ql of P channel FET13 is t2. t4 since there is delay for about dozens 
of nanoseconds after a driving signal is impressed also before switching although a driving signal 
B= 1 is impressed and being switched at the event It switches off from ON at the event. And the 
pulse Q2 of the N channel FET 15 is also t3. By impressing a driving signal C= 1 at the event, it 
is t5. It switches to ON from OFF at the event. 

[0019] Next, the switching element actuation circuit 1 is the condition of A=B=C=1 to t6. It is t7 
when it will be in the condition of A= 0 and B=C=1 at the event. It is set to C=AxB=0 at the 
event. And t7 At the event, it will be in the condition of A=C=0 and B= 1, and is t8. It is set to 
B=A+C=0atthe event 

[0020] Thereby, the pulse Q2 of the N channel FET 15 is t7. By impressing a driving signal C= 0 
at the event, it is t9. It switches off from ON at the event. And the pulse Ql of P channel FET 13 
is also t8. By impressing a driving signal B= 0 at the event, it switches to ON from OFF at the 
tlO event. 

[0021] So that switching of the P channel FET 13 and the N channel FET 15 which were shown 
in this drawing 2 may show actual -- t2-t3 an event - between -- it is -- B= 1 and C= 0 -- 
becoming -- t6-t7 an event - between -- it is - B= -- by it, although set to 1 and C= 0 P channel 
FET 13 and the N channel FET 15 - t4-t5 an event between - and - t nine - 1 - ten - an 
event -- between - it is - simultaneous - turning off - only — a problem ~ there is nothing -- P 

- a channel ~ FET — 13 — and - N - a channel — FET - 15 — simultaneous ~ turning on — a 
condition — becoming ~ things — there is nothing . 

[0022] however, the thing which switching speed after the driving signal of P channel FET13 
and the N channel FET 15 is impressed until it switches differs — t2-t4 an event ~ between and 
t7-t9 an event — between — long — becoming — a case — or — t — 3 15 an event — between - 

- and - 1 - eight t — ten - an event - between - short - becoming ~ a case — P — a 

channel FET So, in such a case, as shown in drawing 3 , the variation in a time delay after the 
driving signal of P channel FET 13 and the N channel FET 15 is impressed until it switches can 
be adjusted by forming a delay circuit 5 between the input section of another side of OR circuit 3, 
and the output section of AND circuit 4, and between the input section of another side of AND 
circuit 4, and the output section of OR circuit 3. 

[0023] Moreover, from circuitry being easy, this switching element actuation circuit 1 can be 
cheap, and can be manufactured, and the efficient DC-DC converter in which synchronous 
switching of a positive switching element is possible can be realized by low cost. In addition, in 
the above-mentioned example, although explained using the MOS FET, a switching element like 
other throats is sufficient as a junction type FET etc., and a field of the invention does not restrict 
it to a DC-DC converter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram showing the switching element actuation circuit in the 
example of this invention. 

[Drawing 21 It is timing diagram drawing having shown each part wave of the switching element 
actuation circuit of drawing 1 . 

[Drawing 31 It is the circuit diagram showing the condition of having added the delay circuit to 
the switching element actuation circuit of drawing 1 . 

[Drawing 4] It is the circuit diagram showing the conventional DC-DC converter equipped with 
rectifier diode. 

[Drawing 51 It is the circuit diagram showing the condition of having changed the rectifier diode 
of the DC-DC converter of drawing 1 into the MOS FET. 

[Drawing 61 It is timing diagram drawing having shown each part wave of the DC-DC converter 
of drawing 5 . 
[Description of Notations] 

1 Switching Element Actuation 

2 Oscillator Circuit 

3 OR Circuit 

4 AND Circuit 

5 Delay Circuit 
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